Introduction Low-income women in the United States obtain access to family planning services in large part through publicly subsidised federal, state and local programmes. Public support for publicly funded family planning care is based on the belief that these programmes reduce unintended pregnancy, promote better birth outcomes and save governments money. There is, therefore, a need to assess the results from and quality of existing research in this area. This article discusses the impact of publicly financed family planning services on pregnancies, births and costs.
Introduction
Low-income women in the United States rely, in large part, on publicly financed family planning services to help achieve their childbearing goals and prevent unintended pregnancy. In 2010, nearly nine million U.S. women received publicly subsidised family planning. Of these nine million, close to seven million sought services at publicly funded clinics, accounting for one of every four women in the U.S. who accessed family planning care 1 . Public funding for these services comes from a number of federal, state and local sources. Since the 1970s, the Title X federal grant, the only federal programme devoted to the provision of comprehensive family planning to low-income individuals and/or uninsured people, has been a key source of this care 2 . In recent decades, Medicaid coverage for family planning has too grown substantially, overtaking Title X to become the largest single public funding source for these services. In 2010, more than two million women received Medicaid-reimbursed contraceptive services from private physicians 1 . In 2010, public expenditures for family planning services totalled $2.37 billion; Medicaid accounted for 75% of these total expenditures, state appropriations for 12% and Title X for 10% 3 . Over four decades of public support for the provision of family planning care to low-income and/or uninsured women has been based, in large part, on the belief that these expenditures increase access to and utilisation of contraceptives and by doing so, reduce unintended pregnancy, promote better birth outcomes and ultimately save local, state and federal governments money. This article presents a critical review of the evidence in this area through an examination of the available literature on the impact of publicly financed family planning services on pregnancies, births and governmental costs. It outlines the prescribed approach used to identify, synthesise and evaluate the quality of the evidence and offers recommendations for future research.
Assumptions, audience, definitions and conceptual framework
The purpose of and methodology used in this critical literature review rests on three working assumptions. First, the primary audience consists of health services and policy researchers as well as federal and state policy-makers. Second, the term 'publicly financed' refers collectively to Medicaid expenditures, Title X funds and state-level subsidies. Finally, the availability of publicly funded family planning services increases access to family planning services, which in turn allows women to better control pregnancy spacing and/or avert unintended pregnancy, thus lowering overall birth rates while improving outcomes for women and newborns and consequently reducing health care and other related costs ( Figure 1 ).
This review also draws on the conceptual work of Aday and Begley, who introduced concepts and methods in health services research and policy analysis for evaluating the effectiveness, efficiency and equity of the healthcare system 4 . Their later adaptation of this framework for the assessment of behavioural healthoriented health services posits that prevention and outcomes-oriented research influences provision and payment decisions at local, state and national levels, affording researchers an opportunity to impact implementation and financing determinations but that most assessments have not been able to precisely conceptualise and measure effectiveness, efficiency, and equity as it relates to behavioural health-system performance 5 . Based on the tenants put forth by Aday and Begley, we aimed to synthesise and assess the quality of available evidence on the effectiveness (i.e. health-outcomes) and efficiency (i.e. costs) of publicly financed family planning care.
Materials and methods
The peer-reviewed literature was searched using two electronic databases: PubMed and SCOPUS (n = 2). The search was inclusive of all titles from 1 January 1990 through 25 July 2013 to ensure that review findings reflected the most up to date developments in the field while also capturing a large enough time period to identify longitudinal trends or changes. Studies in languages other than English and in the grey literature were excluded. Grey literature was excluded to help ensure that reviewed analyses met a minimum standard of rigour (i.e. had been vetted through a peer-reviewed publication process). A combination of search terms were pulled from PubMed and SCOPUS database indexes and used to mine their literature catalogues. The following search terms were utilised: (1) Family planning, family planning services, contraceptives and contraception; (2) Medicaid and Title X; (3) cost, cost effectiveness, cost benefit andcost analysis and (4) birth outcomes, unintended pregnancy, pregnancy outcomes and prenatal care.
After removing duplicate sources, the search yielded 529 unique publications, each reviewed at the title and/or abstract level. This preliminary evaluation applied standard criteria to identify studies that: (1) were experimental or observational; (2) evaluated the impact of publicly financed family planning on any one or combination of the following: birth outcomes, pregnancy outcomes and costs; (3) focused on the quantitative effects of publicly financed family planning services; (4) were conducted at the state or national level and (5) were published in the formal peer-reviewed literature.
This preliminary review narrowed the field of relevant studies to sixteen titles. A manual search of the bibliographies of these sixteen titles to identify other relevant references also published in peer-reviewed journals supplemented the database search. This process identified an additional five titles resulting in a total of twenty-one publications for full review. Complete versions of these articles were reviewed using the same standard criteria listed above, resulting in the exclusion of ten additional titles. Collectively, this approach yielded eleven unique research articles included in the synthesis of available evidence for purposes of this systematic review ( Figure 2 ).
We applied the US Preventive Services Task Force quality rating criteria 6 to the eleven studies and assigned a score of good, fair or poor based on their level of compliance with task force criteria. One lead 
Results
The studies included in this review vary on a number of different dimensions, including their methodology, data sources, state or national scope, focus on Medicaid, Title X, state appropriations or some combination of the three, time frame and outcomes of interest. Of the eleven studies reviewed, five were conducted as state-specific analyses [7] [8] [9] [10] [11] , four as cross-state comparisons 12-15 and two examined aggregated national-level data 16, 17 .
State-specific analyses together report on over a decade of findings, examining unintended pregnancies averted and costs associated with California's Family PACT (Planning, Access, Care and Treatment) programme, a state initiative that was first founded in 1997 and has since grown to be the nation's largest Medicaid family planning expansion 10 . National-level analyses, separated by almost two decades, also provide estimates of unintended pregnancies averted and public-sector costs saved. Cross-state comparison studies introduce birth-related measures as an additional proxy of programme impact and a subset of other birth-outcomes against state-level family planning expenditures and/or Medicaid expansion policies in order to contrast state investments in publicly subsided family planning and compare their impact on birth-related measures.
These studies differed most in their definition of 'publicly funded' services and methodology for calculating public expenditures. Some articles account for all Title X, Medicaid and state appropriations while others exclude a portion of these costs. For example, one national study limited its assessment to family planning services rendered at publicly funded clinics, effectively excluding any Medicaid-reimbursed family planning visits occurring in private practice 17 . The reviewed studies relied on a wide set of data sources, including national and state databases (i.e. National Vital Statistics, National Survey of Family Growth, Medicaid Statistical Information System, Behavioural Risk Factor Surveillance System, U.S. Census and California's Women's Health Survey), paid claims data, medical record reviews and publicly available state and national expenditure reports.
Study design and quality
All eleven reviewed studies were observational. Of these eleven studies, six relied on within-subject analysis [7] [8] [9] [10] 16, 17 while five integrated the use of separate exposure and comparison groups [11] [12] [13] [14] [15] , capitalising on the staggered implementation of publicly subsidised family planning programmes among states and the natural division of treatment and control groups formed through income-eligibility cut-offs. Of the five multi-group analyses, two employed a time series approach 14, 15 and three relied on a cross-sectional, difference-in-difference design [11] [12] [13] . Based on study sample selection, response rate, measurement accuracy and validity and attention to confounding variables, all eleven reviewed studies received a quality rating of 'fair' on the US Preventive Services Task Force quality rating scale ( Table 1 ).
The impact of publicly financed family planning on birth and pregnancy: findings All reviewed studies assessed the impact of publicly financed family planning services on birth or pregnancy-related outcomes. Four measured reductions in state, national, teen and non-teen birthrates as a proxy for programme impact, citing significant birth-rate reductions in response to the implementation of Medicaid family planning waivers [11] [12] [13] 15 . Another study reported on improvements in birth outcomes in response to publicly financed family planning care, citing a reduced number of low-birth weight births, births with late or no prenatal care, infant deaths and neonatal dates 14 . The most commonly reported measure across reviewed studies was unintended pregnancies averted [7] [8] [9] [10] 16, 17 . When taken together, results from these state and national-level analyses suggest that publicly funded family planning services avert a significant proportion of unintended pregnancies.
The impact of publicly financed family planning on governmental costs: findings
Of the eleven studies reviewed, three calculated the public-sector cost savings associated with publicly financed family planning care 7, 16, 17 . Two of these studies provided national-level estimates 16, 17 , while the third calculated state-level costsavings from California's Family PACT programme 7 . Each study approached cost calculations differently. For example, one study accounted for two years of averted medical care, welfare and supplementary nutritional programme costs 16 , while another incorporated a smaller subset of averted Medicaid maternity and infant medical care expenditures 17 . These methodological differences prevent direct comparisons across studies, but regardless of their approach, all three articles suggest that providing low income and/or uninsured women access to publicly funded family planning care results in substantial governmental savings.
Discussion
Available literature investigating the impact of publicly financed family planning services on birth and pregnancy outcomes and governmental costs consistently report positive effects, suggesting that publicly financed family planning care is a promising mechanism to prevent unintended pregnancies, while saving local, state and federal governments money. However, the results of these studies are not necessarily generalisable across all state contexts. Statelevel studies all focus on California's publicly financed family planning programme, thus it is difficult to ascertain how reported outcomes may translate into other settings. Although a few cross state comparisons provide some additional insight in this area, most comparative studies assessed state birth-rate as a proxy for programme effects, a downstream measure that can be explained by many other factors (e.g. infant mortality, cultural norms, education and employment) that are not controlled for in the existing literature. Additionally, assessments on the impact of publicly financed family planning services on birth rate and other downstream measures would be strengthened by longer study periods that account for the time it takes to avert or delay pregnancies and for women to become pregnant and deliver. Future research should sample a larger and more diverse set of state family planning programmes to determine whether programme effects remain stable across varying contextual conditions, better account for confounding factors and consider utilising longitudinal research methods to capture the long-term impact of publicly financed family planning coverage or eligibility changes.
Most reviewed articles reported on averted unintended pregnancies as a proximate measure of programme success. These analyses too suffer from some important limitations.
Unintended pregnancies averted are not directly measured, but rather estimated on the basis of certain underlying assumptions about contraceptive usage patterns in the absence of publicly financed family planning care and the unintendedness of pregnancy. Pregnancy intentions and their impact on contraceptive decision making are complex concepts that have been subject to theoretical and methodological critiques and increasingly viewed as encompassing cognitive, cultural and contextual dimensions that are missing from current conventional measures [18] [19] [20] . Thus, measures of unintended pregnancy, as defined in the reviewed literature, must be subject to a certain level of scrutiny and the results of these analyses should be taken with some caution. Future research should aim to further define pregnancy intentions and refine measures of unintended pregnancy in an effort to better position researchers to assess the true impact of publicly financed family planning programmes on women.
In addition to measures of unintended pregnancy, impact assessments should also examine a larger set of birth and pregnancy-related events to capture the effect of publicly financed family planning care on negative birth outcomes, such as health status of the pregnant and postpartum women (e.g. control of chronic conditions such as hypertension and diabetes), pregnancy-related complications, low birth weight, infant and neonatal mortality and utilisation of prenatal and postnatal services. These types of measures would contribute to a more sophisticated and holistic understanding of how programmes impact the lives of women and their children. A review of the available literature identified only one article examining the association between publicly financed family planning care and this larger set of outcomes 14 . Future research should utilise stronger methodology to investigate the link between publicly subsidised family planning services, prenatal care patterns and negative birth outcomes.
A review of the literature has identified several opportunities to expand the field of available research on the impact of publicly financed family planning services by strengthening study methodology and improving on the measures currently used to assess programme impact. Researchers may need to look beyond currently available national and state level datasets to acquire more appropriate and valid measures of programme impact and address current limitations of the published literature. Investigators should also capitalise on research opportunities afforded by Medicaid reform legislation, which has given states a new and more expeditious option for expanding eligibility to Medicaid reimbursed family planning 21 . As of November 2013, 31 states have obtained federal approval to extend Medicaid eligibility for family planning services to individuals who would not otherwise be eligible 22 . In addition, under the 2010 Affordable Care Act, roughly half of the states will be expanding Medicaid coverage to women under 133/138% FPL, effective January 2014. This coverage includes a package of essential health benefits that encompasses preventive care, maternity care, well-woman care and contraception (among other services). In short, these expansions will provide an enhanced level of family planning services on a limited basis to a limited number of women. Expansions and state-specific decisions regarding eligibility and scope of service provide researchers an opportunity to examine the consequences of these determinations in a variety of state settings and to employ rigorous research designs that capitalise on the natural division of 'treatment'(i.e. expanding) and 'control'(i.e. not expanding) states and varying levels of 'exposure' (i.e. differences in eligibility) among states with expansions.
Conclusion
This systematic literature review was undertaken to explore what is currently known about the impact of publicly financed family planning services on pregnancies, births and governmental costs in an effort to inform implementation and financing decisions and highlight areas where further research is still needed to guide effective policymaking. Current research suggests that publicly financed family planning promotes control over childbearing decisions and improved birth outcomes.
However, additional research is needed to more holistically define and evaluate the benefits of family planning care, to illustrate the benefits of publicly financed family planning services across a wider range of contexts and to strengthen existing evidence on the value of family planning care through increasingly rigorous research design and methodology.
